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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XuUMUM Ha YpOBHE cpeAaHero oOmiero o0pa3oBaHUsS
pa3zpabotana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanuuny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOlt 00pa30BaTEIbHOM MPOTpaMMbl CpeAHEro oOIero o0pa3zoBaHUs
(®OIT  COO), npencraBaeHHbIXx B DeaepasbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenoaaBaHust
ydeOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX opraHuzainusx Poccuiickoi
@denepanuy, peamu3yIOIIMX OCHOBHBIE O00pa3oBaTelibHbIE TMPOrPaMMbl, H
OCHOBHBIX TONIOKeHU «CTparerud pa3BuTUsL BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuon o 2025 roma» (Pacnopspkenue [lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY IOAXOA0OB K pa3pabOTKe MpOrpamMMmbl IO XUMHUH, K ONPEIEICHUIO
oOmielt crpaTeru 00y4ueHus, BOCIUTAHUSI U Pa3BUTHs 00YUaIOIIUXCSl CPEJICTBAMU
yueOHoro npeamera «Xumus» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBUIIN
koHuenryanbHble nonoxkenus GI'OC COO o B3auMO0OOYCIOBIEHHOCTU LIEJEH,
COJIEpKaHus, pe3yibTaToB OOydeHuss W TpeOOBaHM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON  OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpasoBaHHOCTH. OHO CHOYXKUT 3aBEpIIAIOIIMM STalOM pealnu3aluu Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEHW, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHUsA. OTH I[EHHOCTU KacaroTcs
MO3HAHUA 3aKOHOB IPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbl
YeloBeKa, a TakXKe 3KOJOTMYeCKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TpHUPOAHOW cpene. Peanmnsyercs xumuyeckoe 00pa3oBaHHe
o0yyJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUsSD», COJIEp)KaHHE M IOCTPOEHHE KOTOPOIro ONpeNeeHbl B
mporpaMme 10 XUMHUHU C YYETOM ChHenu@uKd HAyKd XUMUU, €€ 3HAYeHUS B
MO3HAHWUU TPUPOJBl U B MaTePUATBLHOM >KM3HU OOIIECTBA, a TaKKe C Y4ETOM
oOumuMx 1eaeld W MPUHLHUIOB, XapPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpesiHero ooiero oopasoBanus B Poccuiickoit denepanuu.

XuMUsl KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HayK HUIPaeT 0COoOyI0 posib B
COBPEMEHHOW IUBUJIM3AIIMM, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOU KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOJIBI U YelloBeKa, KOoTopoe (HopMUpYETCs B XMMHHM Ha OCHOBE MOHUMAaHMS
BEIIECTBEHHOTO COCTaBa OKPYKAIOUIETO MHUpPa, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUsS CTaja
HEOThEMJIEMOH YaCThI0 MUPOBOI KYJIbTYPhI, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJAa W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
CO3MJATENbHAs, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlieHA Ha pEIICHUE
rJI00AIbHBIX  MPOOJIEeM YCTOWMYMBOTO pAa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI O€30MaCHOCTH U OXPaHBI 3JI0POBbSI.

B cootBercTBUM ¢ OOMMMM UEISIMH W TMPUHIMIAMU CPEIHETO OOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM JJs  BbIPAOOTKHM  MHUPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCHEHIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, HPOJOJKECHUS
00pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocTaBastomiuMu  TIpeAMeTa «XUMHs)  SBISIOTCS 0a30BbIE KypChl —
«Opranuyeckas xumus» u «OOmas M HEOpPraHUYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUM M0 HEOPTaHMYECKON XUMHUHU (C BKIIOUECHHEM 3HAHUU U3 OOLIEeH XUMUH) U
OpraHn4eckor xumMuu. @OpMUpPOBAHUE JaHHOU CUCTEMBI 3HAHWW NPU U3YUYCHUU
npenMera 00ecreYrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpamMme MO XHMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0Jla K M3yYEeHHIO YuyeOHOro wmarepualia U 00yCJIOBIIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHUYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XHMHUHM BEIIECTBA
paccMaTpUBAKOTCA Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKK€ Ha YPOBHE CTEPEOXHUMHUYECKHX U BJIEKTPOHHBIX
MPEACTaBICHU O CTpoeHuu BemiecTB. CBeaeHuss 00 H3ydaeMbIX B Kypce
BEILECTBAX JAIOTCS B PAa3BUTHH — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COCIMHEHUW. B Kypce OpraHnyeckod XUMHM TMOJYy4YarOT pa3BUTHE
chopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs NEpPBOHAYAILHBIC
MPEJCTABICHUS] O XUMUYECKON CBSI3U, KIaCCHU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU PEAKIINU.

[Ton HOBBIM yrJIOM 3peHusi B mpeaMeTe «XUMHs» 0a30BOro YpPOBHS
paccMaTpUBAETCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
TEOpETUYECKH MaTepuadl U (AKTOJOTHYECKHE CBEJICHMUsI O BEIIeCTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOy4YarolMMCsl MPEIOCTaBIsAECTCS BO3MOXXHOCTh OCO3HATh 3HAUYCHUE
NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3HIIHM,



rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMA OSTOTO 3aKoHa — OT
006o01m1aromien 10 0OBICHSIONMIEH 1 MPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaKHEMIIUX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHCHUH, a TAKKE O XUMHUYECKHUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus jJomnojHsercs B Kypcax 10 um 11 kmaccoB
AIIEMEHTAMH COJIEP’KaHUs, WMEIOIUMH KYJIbTYpOJIOTHYECKUN U TMPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHWIO B3aWMOCBSI3M XUMHUHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEILHOM M MPaKTUUECKOM
JESTENHbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K IMPOIECCY
TBOpYECTBA B O0JACTH TEOPUU M MPAKTUUYECKUX TMPUIOKEHUN XUMHUHU, IOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOsieMax, CBSI3AHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATH MH(MOpPMALUIO U
OPUMEHATh €€ MJis TIOTIOJHEHUS 3HAHWM, PEIICHWs WHTEIUICKTyIbHBIX W
AKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1ay. B 1ienomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHUe y OOYYaIOIIMXCS MUPOBO33PEHUYECKONW OCHOBBI JIsl TTOHUMAHUS
bunocockux HAEH, TaKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKOro Mupa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB WX COCTAaBOM W
CTPOCHHEM, II0O3HABAEMOCTh MPUPOJHBIX SBICHUW IMyTEM OSKCIIEPUMEHTa U
peIIeHUs] TMPOTHBOPEYMH MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMHU
MIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUHN SKOJOTUYECKUX MPoOieM, a
TaKke MpoOJeM cOepexeHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mane pemieHuss 3aga4  BOCHUTAHUS, PA3BUTUS W COLUATM3AIUU
OoOyJaromMXcs TPUHITHIE MPOTPAMMON IO XUMHUHU TMOAXOABl K OMpPEICTICHUIO
CollepKaHUsl M TOCTPOEHHUs TpeaMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUN, UMEIOIMUX 0a30Boe 3HAYEHUE s
pa3IMUHBIX BHUJOB JEATEJILHOCTU: pelieHus mpoljieM, MOWCKa, aHajiu3a |
00paboTku MHGOPMAIINH, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OMBITA MPAKTHYECKON
U HCCIIEN0BATENbCKONW JESTENIbHOCTH, 3aHMMAIOIEH Ba)XKHOE MECTO B IMO3HAHHUH
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH ONPEICICHUH
CoJIep KaTeNIbHOM XapaKTepUCTUKH LeJied HM3y4eHHs] TMpeaMeTa HamlpaBICeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKU Kak 0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JIESTEIHbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKONM TOUKHM 3PEHHS] TaKOW MOJIXO0J K ONpPENEJCHUIO LeJeH H3ydeHHs
MpeMeTa SBIISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TIJIABHBIMHU LEAIMH HM3YyYEHHsI IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 -11 ki1.) sBAsttOTCA:

* (dopMUpOBAaHHE CHUCTEMbl XUMHUYECKHMX 3HAHUM KaK BaKHEUIIEH
COCTAaBIIIOIICH €CTECTBEHHO-HAy4YHOW KapTHHBI MUPA, B OCHOBE KOTOPOH
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE fA3bIKA HAYKH, YCBOCHHE W NMOHHUMAHUE CYIIHOCTH JIOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMJIEHHUE C UCTOpHEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,

* (GopMHpOBaHUE U Pa3BUTHE NPEICTABICHUNA O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHUMHUYECKHUX pEaKiuil, HEOOXOJUMBIX Uil MPUOOpETCHUS
YMEHUH OpUEHTUPOBATBCS B MHUPE BEIIECTB M XMMHYECKUX SIBJICHHM,
MMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEIHEBHOU JKU3HY;

® pa3BUTUE YMEHUH U CIOCOOOB JIEATEIBLHOCTH, CBSI3AHHBIX C HAOJIOJCHHEM
U OOBSICHEHMEM XHUMHUYECKOIO HSKCHEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30macHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiay ¢ atuM, conepkaresibHasi XapaKTepUCTUKA LEJIeH U 3a1a4 U3y4YEHHUs
peaMeTa B IpOrpaMMe 10 XMMUN YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM NPUOPUTETAMH B CUCTEME CpefHero oodimiero oopasoBanus. CerogHs B
NpenoJlaBaHul  XUMHM B OOJiblIEH  CTENEeHW OTAAETCS  IPEANOYTEHHE
NPAKTUUECKOH KOMIIOHEHTE COJIep)KaHusi OOydeHUs, OpPHUEHTUPOBAHHOM Ha
HOJrOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alliy, BIIAJICIOLIEr0 He
HAOOpOM 3HaHUM, a (PYHKIMOHAILHOM TPaMOTHOCTBIO, TO €CTh CIOCOOaAMHU H
YMEHUSMH aKTUBHOI'O MOJIYYEHMs] 3HAHUI WM MPUMEHEHHSI UX B PEATbHON KU3HU
JUISL pELIEHUS] IPAKTUYECKUX 3aad.

B cBA3M C 3TUM IIpU U3y4YEHUM NpeaMeTra «XHMHS» JOMUHUPYROLIEE
3HauUEHHE MPUOOPETAIOT TAKKUE LIENU U 3a]]a4H, KaK:

ajanTanus oO0y4arolMXcsl K YCJIOBHSM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUpA,
dbopMupOBaHHE  UHTEIUICKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPHUHATHIO TPAMOTHBIX
pElIeHU B KOHKPETHBIX KM3HEHHBIX CUTYaIUsiX, CBI3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopmupoBaHue y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), WMEIIINX YHUBEPCAIBHOE 3HAYCHHE I Pa3JIMYHBIX BHUJIOB
JeSTENbHOCTU: PellleHUus mpoOseM, MOUCKa, aHau3a U o0paboTku MHbOopmanuu,
HEOOXOAMMBIX JUIsl MPUOOPETEHUs! OIbITa JESATENbHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B IIO3HAHWM XUMHH, a TaKXKE JUII OLEHKH C IO3HLMH
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HA OPraHU3M Y€JIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE TO3HABATEJBHBIX WHTEPECOB, MHTEIUICKTYyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yUYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BaTh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKA W aHaiu3a yueOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUTUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIILJIEHUs, HA0II0AATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEIAECHUU XUMUUYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHUE Yy OOydammmxcsd YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HaIMpaBJICHHOCTH XUMHM, €€ BaXXHOW POJIM B PEIICHUM TJIOOAIBHBIX MPOOJieM
PallMOHANILHOTO MPUPOIOTI0JIb30BaHMS, TTOTIOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOTrO
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCIIOJIb30BaHUsl TOJIYYEHHBIX 3HAHUU IS TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B ydyebHoM maHe cpemHero oOmiero oOpa3oBaHUs MpeAMET «XHUMHUS»
0a30BOr0 YpOBHS BXOJIUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAyUYHBIE
MIPEMETHI.

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU, HA 0a30BOM ypOBHE
cpeaHero ooimero oopa3zoBaHus, coctaBisger 68 dacos: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefieno).

IIpomexyTounasi arrecranus 3a kKypce 10 kiacca nposogurcsi B popme
KOHTPOJIbHOI padoThlI.



COJAEPXAHME OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XUMHHU

[IpeaMer opraHMYeCcKOM XUMHH: €€ BO3HUKHOBCHHE, Pa3BUTHE M 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. Te€Oophst CTPOCHUS OPraHUYECKUX
coenuuenuii A. M. bytnepoBa, e€ ocHOoBHBIe TIoNOKeHHS. CTPyKTypHBbIE (POPMYIIBI
OpraHWYecKuX BemlecTB. ['oMomorus, nsoMepusi. XUMHUYECKasl CBSI3b B OPraHUYECKHUX
COCMHECHUSAX — OJJMHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenune o kinaccuukalMu OpraHUYECKUX BemecTB. Homenkiartypa
OpPraHWYECKUX COEJUHEHHMN (cucTeMaTHdeckas) W TpHUBUAJIbHBIE Ha3BaHUS
BAKHEHMIINX MPEICTABUTENEHN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl HM3YYEHHS BEIIECTB W WX MPEBPAICHUM:
O3HAKOMJIEHUE C 00pa3l[aMu OpraHMYECKUX BEIIECTB U MaT€pUaJlaMH HAa UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHWYECKHWX BEIIEeCTB, HAONIOJCHHE W OIHUCAHUE
JEMOHCTPALMOHHBIX OMNBITOB MO MPEBPAIICHUID OPraHUYECKUX BEIIECTB IPH
HarpeBaHuH (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHbBI: COCTaB W CTPOEHUE, TOMOJOTHMYECKHMU psAn. MeraH U d3TaH —
NpoCTEeHIIne MPEACTABUTEIN alKaHOB: (U3MYECKHEe M XUMHUYECKHE CBOICTBa
(peakuu 3aMelIeHUsT W TOpPEHUs), HAXOXKACHUE B NPHUPOAE, IMOIYyYEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psii. DTUIEH W TPOINHIEH —
NpOoCTEHIINe MPEACTABUTEIN alKeHOB: (U3MYEeCKHe M XUMHUYECKHE CBOICTBa
(peakuuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUApATallid, OKUCIEHUS U
MOJIMMEPU3AINN ), TOTyYeHUE U TPUMEHECHHUE.

Ankanuensl: Oyrtaauen-1,3 u MetunOyragueH-1,3: cTpoeHue, BaKHEHIIHe
XUMHUYECKHE CBOMCTBa (peakuus mnoiuMmepusanuu). llomydeHre CHHTETHYECKOTO
Kay4dyKa U pPE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJOTHUYECKUNA Psil. ALIETUIICH —
MPOCTEUIIUN  TPENCTABUTENh QJIKHHOB: COCTaB, CTpOeHHEe, (U3HUECKHEe U
XUMHUYECKHUE CBOMCTBA (peaKkiuu TUIPUPOBAHMS, TaJIOTCHUPOBAHMS, TUApPATALINH,
rOpeHus), NOJy4YeHrEe U TPUMEHEHUE.

Apensl. benson: cocraB, crpoeHue, (uU3MUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy rajJoreHUpPOBaHUS U HUTPOBAHUSA), MOJIYYEHHE U TPUMEHEHHE. 10.yon:
cocmas, cmpoenue, guzuiecKue u Xumuyeckue c8oucmaa (peakyuu 2aio02eHupo8aHus



U HUMpPOBAaHUs), nojyyeHue u npumeHnenue. TOKCUYHOCTH apeHOB. | eHeTmyeckas
CBSA3b MEXK/y YTJIEBOJIOPOIaMH, IPUHAJICKAIIUMU K Pa3JIMYHBIM KJIacCaM.

[IpuponHble WCTOYHHMKM YIJIEBOAOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTaapie Ta3zbl. HedTs m €€ mpomcxoxkaenne. CrnocoObl mepepaboTku HeTH:
MEPEeroHKa, KPEKUHI (TEPMHUYECKUM, KaTalUTUYECKUi), mupoiu3. I[IpoayKTsi
nepepaboTKu HEPTH, UX NPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITy. KameHHBbIN
yTOJb U NPOAYKTHI €ro nepepaboTKH.

OKCHEpUMEHTAJIbHBIE METOAbl M3yYEHHs BEUIECTB W HX IPEBpaLICHUIL:
O3HaKOMJIEHHE ¢ 00pa3ilaMH TUIacTMAacC, KayuyKoB U pe3uHbl, Kojutekiuu «HedTe» u
«YTOonbp», MOACIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TaJIOr€HONPOU3BOIAHBIX,
MPOBEICHHUE MPAKTHUYECKOW PAOOTHI: MOJYYEHHUE STUIIEHA U U3YUYEHHUE €r0 CBOWCTB.

PacuérHble 3agaum.

Bbrunciiennst 1Mo ypaBHEHHIO XUMHUYECKOW peakimuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOJIYKTa PEAKUMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

Kuciiopoaconep:kamue opraHu4ecKue coeJMHeHus

IIpenenbHble  OQHOATOMHBIE CHUPTHI. MeETaHOI M 3TaHOJ: CTPOCHHE,
bu3nueckue W XUMHUYECKHME CBOWCTBA (peakiUu C aKTUBHBIMM METaJlJIaMH,
raJIor€HOBOJIOPO/IAMH, TOpPEHHUE), MpUMEHeHue. BoaopojaHble CBSI3U  MEXIy
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaToMHbI€ CIIUPTHL. DTUIICHTIIUKOIb U TJIMIIEPUH: CTPOCHUE, (HU3UUECKUE
U XUMUYECKHE CBOMCTBa (B3aUMOJEUCTBME CO UICJIOYHBIMM  METaJlJIaMH,
KAUeCTBEHHAsl peaklUsi Ha MHOroaTOMHbIE CHUPThI). JlelicTBME Ha OpraHu3Mm

yesioBeka. [I[puMeHeHne rmieprHa U TUICHIITUKOIIS.

@deHON: CTPOCHHE MOJEKYJbl, (U3MUECKHE ¢ XUMHYECKHE CBOMCTBA.
ToxcuuHocTh penona. [lpumenenue gpenona.

Anblieruaibl U kemoHvl. GopManbAeTul, aleTalbJeru; CTPOCHHUE, PU3NUECKUE
U XMMHYECKHE CBOMCTBA (pEAaKUUU OKHCIIEHHS U BOCCTAHOBJICHHS, KauyECTBEHHBIE
peakuyn), Oy4YeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeAelibHbIE KapOOHOBBIE KUCIOTh. MypaBbUHas U yKCycHas
KHCJIOTBI: CTpOEHHUE, (PU3MUYECKHE U XMMHUYECKHME CBOMCTBA (CBOWCTBA, OOIIME s
KJ1acca KUCJIOT, peakius 3TepuuKainn), moirydeHue u npumenenrne. CreapuHoBas u
OJIEMHOBAsl KUCJIOThI KAaK MPEACTABUTENM BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBUE.

CrnosxHble 3Upbl KaK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MAPOIIN3 CIOXKHBIX
apupoB. Kupel. I'maponus xupoB. [lpumenenme »xupoB. buonormdeckas poib
KHUPOB.

VYrneBobl: coctaB, Kiaccuukanus yriaieBoaoB (MOHO-, AU- U TOJIMCAXaPUIbI).
['moko3a — mpocTelimii MOHOCaxapHa: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbL,



dbu3nueckue U XMMUYECKHE CBOMCTBa (B3aumojeiictBue ¢ ruapokcuaom menu(ll),
OKHUCJIEHHE aMMHa4HbIM pacTBopoM okcuja cepedpa(l), BocctanoBnenue, OpoxxeHue
[JIIOKO3bI), HAaXOXJEHUWE B TMPUPOJE, MPUMEHEHUE, OuojJoruyeckas posb.
®otocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u memmono3a kak nmpupoaHbie nonumepbl. CTpoeHHe Kpaxmana u
Heoyo3bl.  duznueckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KaueCTBEHHAsl PEAKIIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOAbl M3yYCHUS BEHIECTB W WX MPEBpAICHUI:
poBe/ieHHe, HAOJIOJIEHUE W OIKMCAaHHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYeCTBCHHBIC PCAKIIMM OJHOATOMHBIX CIUPTOB (OKHUCIEHHE HTaHOJa
okcusiom wmeau(Il)), MHOroaTroMHBIX CHOUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuaomM meau(ll)), anpaerugoB (OKUCIEHME aMMHUAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u ruapoxcumom wmenu(ll), B3ammonelcTBue Kpaxmana ¢ HOJOM),
MPOBEJICHUE MPAKTUIECKON PadOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsle 3agaun.

Berunciiennst 1Mo ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00béMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM MPOJYKTa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB MM MTPOTYKTOB PEAKIINN ).

A3oTcoaeprKale OpraHM4ecKue COeTMHEHHUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHBIE OPraHUYECKUe coeauHeHus. Duzndeckue u
XUMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha Tmpumepe riauiuHa). buomornueckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuibl.

benku kak TpUpPOAHBIC BHICOKOMOJIEKYJSIpHBIC coenuHeHus. [lepBuuHas,
BTOpPHYHA H TPETUYHAS CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATYpAIMsl, KAYECTBEHHBIC PEAKIIMK Ha OCJIKU.

DOKCIEpUMCHTAIbHBIE METOABl HM3yYCHHS BEIICCTB W WX IPEBpaICHHI:
HaOJIIOJICHUE U OINHCAHUE JEMOHCTPALIMOHHBIX OMNBITOB: JIEHATYypalus OCJIKOB MHpH
HArpeBaHWM, IIBETHBIC PEAKIIUU OCITKOB.

BbicokoMouiekyJIsipHbIe COeIMHEHUSI

OCHOBHBIC TIOHSTHS XHMHH BBICOKOMOJIEKYJISIPHBIX COCIMHCHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNHU, CPEAHSST MOJEKYJspHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYJISPHBIX COCAUHEHUN —
MOJINMEPHU3AIIHS U TIOJTUKOHICHCAITHSI.

DKCHEpUMCHTAIbHBIE METOABl HM3yYCHHS BEHICCTB W WX IPEBpaICHHI:
O3HAaKOMJIEHHE C 00pa3liaMHu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAaccC,
Kay4qyKOB.

MesKIpeIMETHBIE CBSI3H.

Peanuzanmst M&XNpeIMETHBIX CBSI3EH MPU U3YUCHUU OpraHUYEeCKON XuMuu B 10
KJIACCE OCYIIECTBIISIETCSI YEpe3 HCIOJb30BAHME KaK OOLIMX E€CTECTBEHHO-HAYYHBIX



MOHATUH, TaK W TOHSATUH, SBISIONIMXCS CUCTEMHBIMH JUISI OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: SIBJICHHE, HAyYHBINH (DakT, rumoresa,
3aKOH, TEOpHWsl, aHAW3, CHUHTE3, KiacCHU(UKAIWs, MEPUOANIHOCTh, HAOIIOICHHE,
U3MEpEHUe, FIKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dwuszuka: Marepus, OHEprusi, Macca, aToM, DJJEKTPOH, MOJIEKyIa,
OHEPreTHYECKUN yPOBEHbB, BEIIECTBO, TE€N0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
bu3nYecKre BETMYUHBI U €IMHAIIBI UX H3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMONOTMYECKH AaKTHBHBIC BemecTBa (OENMKH, YTICBOIbI, JKUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAEMbIC, TOTUIMBO,
pecypchl.

TeXHOOTHs: MUIIEBBIC MPOTYKTHI, OCHOBBI PAIIMOHAIBLHOTO IMUTAHKS, MOIOIIUE
CpeICTBa, JIEKapCTBEHHBIE M KOCMETHYECKHME Tperaparbl, MaTepuaibl U3
MCKYCCTBEHHBIX I CHHTETHUECKHX BOJIOKOH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHWUN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHHMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnmuBaeTr TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
OOy4YalIIMMHUCS MPOrpaMM CpeAHero oOmiero oOpa3oBaHus  (JIMYHOCTHBIM,
METanpeIMETHbIM W  MNpeaMeTHbIM). HaydHo-MeTogudyeckod  OCHOBOM  JJid
pa3pabOTKH TUIAHUPYEMBIX PE3yJbTATOB OCBOCHMS MPOTPAMM CpEIHEro oOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MTOAXO0I.

B COOTBETCTBUM C CHCTEMHO-IEATEIIBHOCTHBIM THOJAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOSHUsI mMpeaMeTa «XUMHUS» Ha YPOBHE CpEIHEro
o01ero oOpa3oBaHusl BbIJICIEHBI CIEAYIOIINE COCTABISIOIINE:

OCO3HaHHE OOYYAIOMHUMHUCSA POCCHUMCKON TpakIaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOIPEACIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUEHHUIO;

[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAJAUIINKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYy4YalIIMXCAd PYKOBOJCTBOBAaThCS B CBOEH
NEATeIbHOCTU I1I@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TMPUCYIIUMU IE€JIOCTHOM
CUCTEME XMMHYECKOTO0 00pa30BaHus;

HAJIMYKUE TPABOCO3HAHUS IKOJOTHYECKOW KYJIbTYphl M CIIOCOOHOCTH CTaBUTh
L€ U CTPOUTH )KU3HEHHBIE IIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSI TIpeAMeTa «XHUMHS» JIOCTUTAIOTCS B
€AUHCTBE Yy4YeOHOW ¢ BOCIUTATEIBHOW JESATEILHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U
ujieaiaMi pOCCUNCKOT0 rPaKJaHCKOTO 00IIeCTBa, MPUHATHIMU B 00I1I€CTBE HOPMaMU
W TpaBWJIaMU  TIOBEJEHUs, CIOCOOCTBYIOIIMMH MpOIleccaM  CaMOTIO3HAHMS,
caMOpPa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH OOYYaIOIIUXCS.

JInyHOCTHBIE  pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
chOpPMHPOBAHHOCTh ONBITA TO3HABATEJILHOW M TMPAKTUYECKOM JIESITEIbHOCTH
oOyyJaromuxcs Mo peaju3aluy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJE B
YacTU:

1) rpa’kaIaHCKOr0 BOCIMTAHUSA:

OCO3HAHMS OOYYarOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTaBICHUSI O COIMAJbHBIX HOpPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTU MPHU CO3JaHUM YUEOHBIX
MPOEKTOB, PELIEHUN Y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BHIIOJHEHUH XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh ¥ TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU JAESATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

LHEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY W HAayYHOMY HACJEAHIO
OTEYECTBCHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
NPUMEHEHUSI XUMHUHU, OCO3HAHMSI TOTO, YTO JOCTHKEHHMSI HAyKH €CTh pe3yJbTaT
JUIMTEJIbHBIX ~ HAOMIOAEHUH,  KPOMOTJIMBBIX  3KCHEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U NPAKTUKOB,;

WHTEpEeca U MO3HABATEIbHBIX MOTHUBOB B MOJIYUYEHHH M MOCIEAYIOIIEM aHAIN3E
uH(OpMAIH O MEPEAOBBIX JTOCTUKEHUSX COBPEMEHHON OTE€UECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIluH, CBSI3AHHBIC C XUMHUYECKUMU SIBICHUSMU, U
IPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSICh Ha MOpaIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaThb CBOE IIOBEJIEHWE W IOCTYIKHM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE IOCHEACTBUNA HITUX
MOCTYIIKOB;

4) popMupoOBaHHS KYJbTYPHI 310POBbA:

NOHMMAaHUSA IEHHOCTEH 370poBOro M  0Oe3omacHOro oOpa3a  JKH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOntoieHuss mpaBwil 0O€30MacHOro oOOpalleHHs € BellecTBaMUd B  OBITY,
ITOBCEHEBHOM XKU3HU U B TPYAOBOM AEATEIBHOCTH,

MOHMMAHUSl [IEHHOCTHM TMpPaBWI HWHJIMBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCIEACTBUM M HENPUATHS BPEIHBIX MPUBBIUEK (YyMOTpeOIeHUsS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIeIOBATENbCKON
NEeSATENbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOU U IPYTUX BUAAX ACSITEIBHOCTH;

YCTAHOBKHM Ha aKTUBHOE€ YyYacTHE B PEIICHUU MPAKTUYECKHUX 3a/1a4 COI[MATbHOMN
HaIIPaBJICHHOCTH (B paMKax CBOETrO KJacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY HM3yYEHHIO Mpodeccuil pazaudyHoOro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM 110 XUMUH;



YBAXKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOODY  MHIMBUJYaJIbHONW  TPACKTOPUHU
oOpasoBanus, Oyayiien npodeccuu u peann3aiu COOCTBEHHbBIX )KU3HEHHBIX IJIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XWMHH, WHTEPECOB U
noTpeOHOCTEeH 00111eCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 1I€J€COO0PAa3HOTr0 OTHOUIIEHUS K TMPUPOJAC, KaK HUCTOYHUKY
CYIIIECTBOBAHMS )KM3HHU Ha 3eMJIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa OJKOJIOTHYECKUX TPOoOJIeM, BIHSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COILIMATIBHOM CPEIbI;

OCO3HAHUSI HEOOXOJAMMOCTH UCIOJIb30BAHUS JOCTHKCHUN XUMUU JJIsI PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO MTPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HEMPUATHUS JCUCTBUM, MTPUHOCAIINX BPEl OKPYKAIOIIEH MPUPOJHON
cpeie, YMEHHsS MPOTHO3UPOBATh HEOJArompUsITHBIE AIKOJIOTUYECKUE IOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIMYMST Pa3BUTOrO IKOJOTMYECKOTO MBIILICHUS, SKOJIOTMYECKON KYJIBTYPBI,
OMbITA JEATEILHOCTH 3KOJOTMYECKON HAIIPaBICHHOCTH, YMEHHUS PYyKOBOJICTBOBAThCS
MMH B TTO3HABATEIbHOW, KOMMYHUKATUBHOW U COLIMAIIBHOM MPAKTHUKE, CIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOATH UACOJOTHH XeMO(poOuH;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(hOpPMHPOBAHHOCTH  MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTHKH,

MOHMMAaHUS CHeUUu(PUKM XUMHM KakK HayKd, OCO3HaHuUs €€ poJih B
GbOpMHUpPOBAaHUN PANMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IEJIOCTHOTO
MpeacTaBlieHus 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPUPOJbI U 4YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpoOJeM COXpaHEHUs
MPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTH B 0CO00H 3HAUMMOCTH XMMHH ISl COBPEMEHHOM ITUBHUIIA3AINN:
B €€ TYMaHHUCTUYECKON HANpPABJICHHOCTH M BAXHOW POJU B CO3/JaHMHM HOBOUW 0a3bl
MaTepUaIbHONW KYJIbTYPHI, PEIICHUHU TJIOOATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBIPbEBOWM, SHEPreTHYECKOW, TMHUIIEBOM U  SKOJOTUYECKOU
0€30MacCHOCTH, B PAa3BUTUM MEIUIIUHBI, OOECIIEUEHUH YCJIOBUI YCIEUIHOIO TpyJa U
HKOJIOTHYECKU KOM(DOPTHOM KU3HH KaXKJIOTO WIeHA 00I1eCTBa;

€CTECTBCHHO-HAyYHOM  TIPaMOTHOCTH: TOHUMAHUS  CYIIHOCTH  METOJOB
MO3HAHUS, HUCIOJb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS ISl aHAJW3a M OOBSCHEHUS SIBJICHUI OKPYXAIOMIEro MHUpa U
MPOUCXOMSAIIUX B HEM U3MEHEHHM, yMEHUS JieJlaTh 0OOCHOBAHHBIC 3aKIIIOUECHUS Ha
OCHOBE Hay4HbBIX ()aKTOB M MMEIOIIUXCS JAHHBIX C LEJbI0 MOJYyYeHUs JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH ~ CaMOCTOSITEJIbHO — MCIOJb30BaTh XMUMHUYECKUE 3HAHUS IS
pelIeHus mpodiieM B pealibHBIX )KU3HEHHBIX CUTYAIIHX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON 1€ TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HENpPEpPHIBHOMY  OOpa3OBaHUIO |
caMO00pa30BaHUIO, K aKTHMBHOMY IIOJIyYEHHIO HOBBIX 3HAHUW IO XHUMUHU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpEca K OCOOEHHOCTSM TpyJAa B pasziMyHbIX cdepax MpoecCHOHATBHON
JeSITETIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpenMeTHble pe3yJibTaThl OCBOEHUS Y4e€OHOro mnpeamera «XHUMHsD Ha
YPOBHE CPEAHETO 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HAYUMBIE IS (dopmupoBaHus MUPOBO33pEHUS oOyuaronmxcs
MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIlEHAayUHblE MOHSTHS, OTPaKAIOIINE
LEJIOCTHOCTh HAay4YHOW KapTUHBI MUpa U COeUUuPUKY METOAOB IO3HAHUA,
UCIIOJIb3yEMbIX B E€CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIHUs, SBICHHE,
IPOLECC, CUCTEMa, HAayuyHbIM (haKT, MPUHLMUII, TUIOTE3da, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCle0BaHne, HAOII0ACHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yHUBEpCalbHble y4yeOHble IEHCTBUA (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
peryisTUBHBIE), oOecnieunBaronue (HOpMUPOBaHUE (PYHKIIMOHAIBHONM I'PaMOTHOCTH
U COLMAIbHON KOMIETEHLIUN 00y4Jatomuxcs;

CHOCOOHOCTh 00YYaOIIMXCSI UCHOJB30BaTh OCBOCHHBIE MEXAUCLUIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS U  yHUBEpPCAJIbHbIE  y4yeOHblE  JEHCTBUA B
ITO3HABATEIbHOM U COLMAJIbHOM ITPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl OTPAXarOT OBJAJACHUE YHUBEPCAIbHBIMU
y4€OHBIMU [TO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSAMMU.

OBinanenue YHHBEPCAJTbHBIMU y4eOHBIMU NM03HABATEeJIbHbIMH
AeCTBUSMM:

1) 6a30Bble JJOoruvecKue JaeicTBusi:

CaMOCTOSITENILHO (POPMYIMPOBATh U aKTyaIU3UPOBaTh NPOOIEMY, BCECTOPOHHE
e€ paccmaTpuBaTh;

ONpENENATh LENH JEATEIbHOCTH, 3aJaBas IapaMeTpbl WU KPHUTEPUU UX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIB30BaTh IPU OCBOCHUM 3HAHMM NPUEMBI JIOTHYECKOI'O MBIIUICHUS —
BBIICNIATh XapaKTepHble NPHU3HAKU MOHATHM M YCTAHABIMBATh WX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JUIsl OOBSCHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpAaTh OCHOBAHUS M KPUTEPUU JJIs1 KJIACCU(PUKALIMU BEIIECTB U XUMUYECKUX
pEeaKLnil;



YCTaHaBIMBAaTh  INPUYUHHO-CIECACTBEHHBIE  CBA3M  MEXKIY  HM3y4aeMbIMH
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXaAeHHs (MHAYKTUBHBIE, JI€AYKTUBHBIE, I10
AaHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYUST B paccMaTpHUBAEMBIX
SBJICHUSIX, (POPMYJIMPOBATh BHIBO/IBI U 3aKIIOUECHHUS;

OPUMEHATh B MPOLECCe MO3HAHUS, MCMHOJIb3yEeMble B XMMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPa3OBbIBATh MOJEIbHBIE MPEACTABICHHUS — XUMUYECKUI
3HaK (CHMBOJ) 3JI€MEHTa, XUMHUYEcKas (popMmyJsia, ypaBHEHHUE XUMUYECKON peakluu —
OpU peHIeHUH Y4eOHBIX IO3HABATENIbHBIX M MPAKTUYECKUX 3a/ad, HPUMEHATh
Ha3BaHHBIE MOJICJIbHBIC MPEACTABICHUS JJisl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3YYaeMbIX BELECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBble Hccaea0BaATEIbCKHIE e CTBUS:

BJIAJECTh OCHOBAMHM METOJIOB HAYYHOIO ITO3HAHHS BEUIECTB U XUMUYECKHUX
peaKLHnii;

(GbopMyIMpPOBATH LENH U 33/1a4U UCCIEAOBAHUS, UCIIOJIb30BATh MIOCTABIECHHBIE U
CaMOCTOSITENTHO CPOPMYITUPOBAHHBIE BOIIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBbl i (OPMHUpPOBAHUS THMIOTE3bl IO MPOBEPKE MPaBUIBHOCTU
BBICKa3bIBAEMbBIX CYKJICHUN;

BJIAJECTh HAaBBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHHUSI M MPOBEACHUS
YUYEHHYECKUX SKCIEPHMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAON0JATh 3a XOAOM
npolecca, CaMOCTOSTEIbHO IPOTHO3UPOBATh €ro pe3ysbraT, (OpMyJIMpPOBATH
000011IeHHs U BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJhTAaTOB MCCIEIOBAHUSA,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOAEIIAHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOW  HWCCIENOBATEILCKOW H  TPOEKTHOU
JeSITeIbHOCTH, TPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIBHOMY MOUCKY
METO/IOB pEUICHUS MPaKTUYECKUX 3ajlady, NPUMEHEHUIO pa3u4yHbIX METOJ/IOB
MO3HAHUS.

3) pab6ora ¢ ungopmaumeii:

OPUEHTHPOBATbCSI B  Pa3IMYHBIX HCTOYHMKAX UHpopManuu (Hay4yHO-
NOMyJIsipHas IUTEpaTypa XUMHUUECKOTO COJIEP>KaHMs, CIIPABOYHBIE TTIOCOOUS, PECYPCHI
WuTepHeTra), aHaJIM3UpoOBaTh HWHGOPMALMIO  pa3IMYHBIX BUIOB U  (QopM
IIPEICTABIICHNS, KPUTUYECKH OLEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIupoBaTh 3ampochl U HNPUMEHATh pa3jiMYHble METOAbl IPHU TOUCKE U
orObope wuHpoOpMalMH, HEOOXOAMMON JUIsi  BBINOJHEHUsS  Y4YEOHBIX  3aJau
ONPEEIIEHHOrO TUIIA;

npuoOpeTaTh OMBIT HCIOJIB30BAHUA  MH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENHLHO BBIOUPATh ONTUMANIbHYIO0 (OpMY MpeicTaBIeHUsI HHDOpMAUU
(cxeMmbl, rpaduKH, TMarpaMMbl, TaOJIMLIbI, PUCYHKU U JPYTHE);



UCIIOJIb30BaTh HaY4YHBIN SI3bIK B KaUECTBE CPEACTBA MPHU pabOTe C XUMUYECKOU
uHpopmalel: NPUMEHITh MEXIpeAMEeTHbIe ((PU3HUecCKMe M MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYJIbl, a00OpEBUATYPbI, HOMEHKIIATYPY;

UCIIONB30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJUYECKHE  CPEICTBA
HarJIs{HOCTH.

Ogy1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU AeHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAa€MOUW TeMbl B XOJ€ JMajora W/uiu
JICKYCCHUHU, BbICKA3bIBaTh UJIEH, POPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHHUS NIPEUIOKEHHON 3a1a4H;

BBICTYNAaTh C TMPE3CHTALUEH pe3yibTaTOB IO3HABATENBHOU JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU MPH BBINOJHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUYECKOHM padOThl MO MCCIECIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealu3aliy yueOHOro NpoeKTa U (GopMyJIupOBaTh BBIBOBI 110
pe3yJibTaTaM MPOBEAEHHBIX HCCIECIOBAHUM MYTEM COIVIACOBAHUSA ITO3ULMKA B XOJI€
o0CyXJieHus 1 OOMEeHA MHEHUSIMU.

OByaieHHe YHMBEPCAJIBHBIMH PeryJISTHBHBIMH AeHCTBUAMM:

CaMOCTOSATEJIbHO IUIAHUPOBaTh M OCYILIECTBIATH CBOK I03HABATEIbHYIO
NEeSATENbHOCTh, OmpeAensas e€ Uelu M 3aJadyd, KOHTPOJIUPOBATbH M IO Mepe
HEOOXOMMOCTH  KOPPEKTHUPOBATh MpPEAJIaraéMblii  aNropuT™M JEUCTBUM  Npu
BBIMOJHEHUH Yy4e€OHBIX M HCCIENOBAaTENbCKUX 3ajad, BbIOMpaTh HauOoiee
b (}EeKTUBHBIN CMOCcO0 WX pemeHus ¢ Y4YETOM TMOJY4YEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE CaMOAaHAIM3a U
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenmeTHBIC PE3yNBTATHl OCBOCHHS Kypca «OpraHndecKasi XUMHUsD OTPaXKaloT:

chOpPMHUPOBAHHOCTh  TPEJACTABICHUA O  XUMHUYECKOW  COCTaBJISIONICH
CCTECTBEHHO-HAYYHOW KapTHHBI MUpPa, POJIM XUMUHU B TIO3HAHUU SBJICHUW TTPUPO/IBI,
B (OPMUPOBAHWM MBINUICHUS ¥ KYyJbTYpPbl JIMYHOCTH, €€ (QYHKIIMOHATBHON
IPaMOTHOCTH, HEOOXOJAMMOW TSI PEIICHHS MPAKTHYECKUX 3a/lad M IKOJOTHYCCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CpEIE;

BIAJCHUE  CHUCTEMOM  XMMHYECKMX  3HAaHWUH,  KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIONINE TTOHATHS (XUMHUYECKHUI 3JIEMEHT, aTOM, JICKTPOHHAS 000JI0YKa
aToMa, MOJIEKYyJia, BaJCHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, XWMUYECKAsl CBS3b,
CTpykTypHasi ¢dopmyna (pa3BEpHyTas M COKpamiéHHasi), MOJb, MOJIApHAas Macca,



MOJISIDHBI  O0BEM, YIJIEPOAHBIA CKeNeT, (QYHKIMOHAIbHAS TPYIIa, paauka,
M30MEpHsl, U30MEPhI, TOMOJIOTMYECKHUI Psiji, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOJ U
a30TCOJIEp)KAIlUEe  COEJIMHEHHS, MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~COCJIMHEHUS); TEOPUM U 3aKOHBI (TEOpHsl CTPOEHUS
opranudeckux BemiecTB A. M. ByrtnepoBa, 3aKOH COXpaHEHHS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJHYECKUH S3bIK XHUMHH; MHPOBO33PEHUYECKUE 3HAHUS,
JIeXkKaIe B OCHOBE TOHUMAHUS TPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBIICHUM,
(daKkToJIOTHYECKUE CBEIEHUS O CBOWCTBAX, COCTaBE, MOJYYECHUU H O€30MacCHOM
WCIIOJIb30BAaHUU BAXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY U MPaKTUYECKOUN
NEeSTEIbHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHUHN BBISBIISITh XapaKTEepHbIE TMPU3HAKU TMOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJb30BATh COOTBETCTBYIOIIUE IOHATHUS MPU
OMMCAHUU COCTaBa, CTPOCHUS U IPEBPAIEHUN OPTraHUYECKUX COEAUHEHNN;

c(hOpMUPOBAHHOCTb YMEHHUH HCIIOJIb30BaTh XUMUUYECKYH) CHUMBOJIMKY IS
COCTAaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHON) (popmyt
OpraHWYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIHUM, U3rOTaBIMBAaTh MOJIEIU
MOJIEKYJ OpPraHWYECKUX BELIECTB MJI WUIIOCTPAMM MX XHUMHUYECKOTO H
MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJICKHOCTh H3YUECHHBIX
OpPraHMYECKUX BEIIECTB MO HUX COCTaBy H CTPOCHUID K OMNPEACIEHHOMY
KJIAcCy/Tpynmne CcoeauHeHUW (YriaeBOAOPOJIbI, KHCJIOPOJ U  a30TCOoJeprKaliue
COCJIMHEHUS, BBICOKOMOJICKYJIAPHbIE COCAWMHEHHUs), JaBaTh WM Ha3BaHUS 1O
cucremarnuecko HomeHknarype (IUPAC), a Takke NOpUBOAUTL TPUBHAIBHBIC
Ha3BaHUSI OT/ACJIbHBIX OPraHUYECKUX BEUIECTB (STUJICH, MPOMUJIEH, alleTHIICH,
STWICHIJIMKOJb, TIUIEPUH, (QeHom, GopMallbIerui, aneTaabJIerusl, MypaBbHUHas
KHCJIOTa, YKCYCHAsi KUCIIOTA, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAsI KHUCIOTA, TIIIOKO3a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIUH);

chOpPMHPOBAHHOCTh, YMEHHS OIPEACNATh BHJIBl XWMHYECKOW CBS3U B
OpPraHUYECKUX COCAMHEHUSX (OJMHAPHBIC U KPaTHBIC);

c(hOPMUPOBAHHOCTb yMEHHUSI TPUMEHATh TIOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa 1yt 00bsICHEHUSI 3aBUCMMOCTU CBOICTB
BEILIECTB OT X COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MaCChl BEILIECTB;

chOpMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HU3UUECKUE
M XUMHUYECKHE CBOWMCTBA THUIHMYHBIX TMPEACTABUTENICH Ppa3IMYHBIX KJIACCOB
OpraHUYeCKUX BeIleCcTB (METaH, 3TaH, ATUJICH, MPOMUJIEH, alleTuieH, OyTaauen-1,3,
MeTuinoyTaaueH-1,3, 6eH3071, METaHOJ, dTaHOJ, YTHUJICHIINKONb, TIHIEPUH, (EHOI,
aneTanbJeruj, MypaBbUHAsI U YKCYCHasl KHCIIOTHI, TJIIOKO3a, Kpaxmal, LIeJIIIJI03a,
aMUHOYKCYCHAsl KHUCJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXIYy HUMHU



YPaBHEHHUSIMA COOTBETCTBYIOIIMX XHUMHUYECKMX pEaKUUid C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(OpPMHPOBAHHOCTh YMEHHS XapaKTEpHU30BaTh HCTOYHUKHU YTIIIEBOJAOPOHOIO
ChIpbs (He(pTh, MPUPOMHBIN Ta3, YTroJb), CIIOCOOBI WX MEPEPAOOTKU U MPAKTUYECKOE
MPUMEHEHHUE TIPOYKTOB MEepepadOTKH;

cOPMHPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYMCICHHS 1O XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOIO BEUIECTBA WJIM MPOAYKTa
peaKIuy 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB
WM TIPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHUI BJIaJETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIax
HAy4YHOI'O [MO3HAHHUSI, UCTIOIb3YEMBIX B XUMUU MTPU U3YUEHHUH BEIIECTB U XUMHUYECKHUX
sBNIeHUN (HaOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHKE), UCIIOJIb30BAThH
CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISl IPUHSTHUS PELICHUN B KOHKPETHBIX )KU3HEHHBIX
CUTYalIMUsIX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHEM;

c(hOpMUPOBAHHOCTb YMEHHMI COOJIIOJAaTh NpaBUjia MOJIb30BAHUS XUMUUYECKOM
Mocy/Ioil U J1abopaTOpHBIM 000pY/IOBaHHWEM, a TaKXKe MpaBuiaa oOpamieHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C WHCTPYKIHMSMHU IO BBITOJHEHHUIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

cOPMHUPOBAHHOCTh YMEHUM IIJJAHUPOBATb U  BBINOJHATh XMUMHYECKUUI
DKCIIEPUMEHT (IPEBPALLEHUsI OPraHUYECKUX BEUIECTB IPH HAarpeBaHUM, MOJyYEHHE
STWICHA U U3YyYEHHUE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKLUHA OPraHWYECKHUX BEILECTB,
JeHaTypalus O0eJIKOB IPU HAarpeBaHHM, I[BETHbIE peaklMy OEJIKOB) B COOTBETCTBUU C
IpaBUJIaMHU TEXHUKHU 0€30MaCHOCTH MPU OOPAIIEHUH C BEIIECTBAMH U JIaA0OPAaTOPHBIM
000pyIOBaHUEM, MPEACTABIATh PE3YJIbTaThl XUMUYECKOTO 3KCIEpUMEHTa B (opme
3aliCH YPAaBHEHMM COOTBETCTBYIOIIUX peakiuii ¥ (HOpPMYIUPOBATh BHIBOJABI HA
OCHOBE ATUX PE3yJIbTaTOB;

cOPMHUPOBAHHOCTh YMEHUN KPUTHUYECKHM aAHAJU3UPOBATh XUMHUYECKYIO
uHbOpMAIMIO, TIOJYy4YaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpeICcTBa MacCOBOM
undopmaiuu, MaTEpHET U Apyrux);

c(hOpMUPOBAHHOCTH YMEHUM cobroaaTh npaBuia AKOJIOTUYECKHU
LeJIeCO00pa3HOro TNOBEACHUS B OBITY U TPYNOBOM JAESATENBHOCTH B IEJSIX
COXpaHEHHUsI CBOETO 3J0pPOBbS U OKpPYKAKOUIEH NPUPOIHON Cpelpl, OCO3HABATh
OMAaCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MBbl OIPEIEIEHHBIX OPraHUYECKHUX
BEILIECTB, NMoHUMas cMbici mnokaszatens I[IJIK, moscHsaTh Ha mnpumMepax crocoObl
YMEHBUIEHUS U IPEIOTBPAILCHHS KX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUIs O0yYaromMxcsi ¢ OTrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
NPUMEHSATh 3HAHUST 00 OCHOBHBIX JIOCTYMHBIX METOJAaX II0O3HAHMS BEUIECTB U
XUMUYECKUX SIBJICHU;



I CJICNIBbIX U

CIabOBUAAIIMX  OOYyYarOITUXC:

YMCHHUC HCIIOJIB30BATb

penbeHO-TOYEUHYI0 cucTteMy oOo3HaueHui JI. bpaiinsg nis 3amucu XMMHYECKHUX
dbopmyi.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne KoaunvecTBouacos
DJIeKTPOHHbIE
HaumenoBanuepa3s
(uudposbie)
Il | JeJI0oB M Be Kontpoabnbie | IlpakTuuecku
o0pa3oBaTte/bHbIEP
/ TEeMIPOrpaMmabl ero | padorsl epadoThbI
ecypchbl
n




Pa3znen 1.Teopernyeckue 0CHOBbI OPraHUYeCKOM XMMHUH

IIpenmer
OpPraHUYECKOU bubnuoreka
xumuu. Teopus HOK https://mysch

1.1 | crpoenus 3 ool.edu.ru/
OpraHuYeCcKux http://school-
coenuHenuil A. M. collection.edu.ru/
bytneposa

Uroronopaszneny 3

Pasznen 2.YrieBoaopoanbl

Bbubnunoteka
LLOK https://myschoo
)1 [IpenenbHBICYTIIEBO ) l.edu.ru/
AOPOABI — AJIKAHBI http://school-
collection.edu.ru/
Bbubnunoteka
Henpenenbubie LIOK https://myschoo
9 YTJIEBOJIOPOIBI: 6 l.edu.ru/
aJIKCHBI, aJIKaTUCHBI, http://school-
AUTKAHET collection.edu.ru/
Bubnunoteka
LIOK https://myschoo
)3 ApomMaTHYeCKUEYTI ) l.edu.ru/
CBOLOPOBL http://school-
collection.edu.ru/
Bubnunoteka
[Ipupoausie LOK https://myschoo
l.edu.ru/
HCTOYHHUKU
24 3 1
YIJIEBOJAOPOIOB U UX http://school-
nepepaboTka collection.edu.ru/
Uroromnopazaeny 13

Paspnen 3.KucaopoaconepxamueopranudeckmuecoeIMHeHUus1

3.1 | Couptel. DeHon 3

Bubnuoteka
LLOK https://myschoo
l.edu.ru/

http://school-
collection.edu.ru/
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Bunbnunoteka

AJperunsl. LOK https://myschoo
39 Kap6onoBbie ; l.edu.ru/
' KUCIOTEI. CIOXKHBIE http://school-
3¢hupsl collection.edu.ru/
bubnnorteka
LOK https://myschoo
L.edu.ru/
33 YraeBobl 3
http://school-
collection.edu.ru/
Uroromnopazaeny 13

Pa3znen 4.A30TcoaepxamueopranHnyecKuecoeIuHeHus

Bubnuoteka
AMUHEI. Ll|OIfj htials ://myscho
) .r
4.1 | AMHHOKHCIIOTHI. 3 ol.edu.ru
http://school-
bemat collection.edu.ru/
Uroromnopazaeny 3

Pa3nen S5.BbicoOKOMOJIEKY IS PHBIECOEAUHEHHUS

BubnunoTteka
LLOK https://myscho
51 IImacTmaccsr. | ol.edu.ru/
' Kayuyku. Bonokna http://school-
collection.edu.ru/
IIpomexyTouHas
aTTecTauus |
(KoHTpONBHAS
pabora)
Hroronopazaeny 2
OBIIEE KOJIMYECTBO
YACOB IO 34
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IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KUIIACC
Ne KoianvecTBouacos
Haranzyu dueKTpoHHbIeHU(PPOoBBICOOPA3OBATET
1/ Temaypoka Bce | Konrtpousnsiep | IlpakTtuyeckuep J— bHbIEPECYPChI
I ro a00TbI a00TbI
IIpeameT opranndeckou
XEMHH, €8 Bubnunorteka
1 LLOK https://myschool.edu.ru/
BOSHUKHOBCHHC, pa3BUTHC http://school-collection.edu.ru/
Y 3HAYCHUE
Teopus crpoeHus
OpraHUYECKUX
coequHeHui A. M. 1 http://school-collection.edu.ru/
bytneposa, € OCHOBHBIE
MOJIOKECHUS
[IpencraBnenue o
Kiaccuukanuu
OPraHUYECKUX BEIIECTB.
Howmenknarypa 1 http://school-collection.edu.ru
(cucremaTuyeckas) u
TPUBUAJIbHbIE HA3BAHUS
OPraHUYECKHX BEIIECTB
AJKaHBI: COCTaB U BubnmoTeka
CTpOCHUE, 1 LIOK https://myschool.edu.ru/
TOMOJIOTHYECKHH PN http://school-collection.edu.ru/
Meran fI T 1 http://school-collection.edu.ru/
MPOCTENIINE
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npeaACTaBUTCIIN aJIKAHOB

AJIKEHBI; COCTaB U

Bubnuorteka

6 N LIOK https://myschool.edu.ru/
CTPOCHHE, CBOHCTBA http://school-collection.edu.ru/
DTUJIEH Y TIPOTIHUIIEH —

7 MpocTenme http://school-collection.edu.ru/
MIPEICTABUTENIN AJTKCHOB
[TpakTrdaeckast pabota No

8 1. «Ilonyuyenue sTuieHa u http://school-collection.edu.ru/
W3yUYEHHUE Er0 CBOMCTB)

Aunkanuensl. byranuen-
1,3 u metunOyTaguen-1,3.

9 [Tonyuenue http://school-collection.edu.ru
CHHTETUYECKOIO KayuyKa
Y PE3UHBI
AJIKWUHBIL: COCTaB U
OCOOEHHOCTH CTPOCHHUS, Bu6nvoTeKa

10 TOMOJIOTUYECKUH PS/I. LOK https://myschool.edu.ru/
AneruneH —

IPOCTEHIIHIATIPEICTABUTE http://school-collection.edu.ru/
JIbAJIKUHOB
Boeruucnenus no

11 YPaBHEHUIO XUMHUYECKOU http://school-collection.edu.ru/
peakuuu

12 ApeHEI: GeH30IT H TOIY O http://school-collection.edu.ru/
TOKCHYHOCTH apEHOB

13 I'eneTnueckas cBA3b http://school-collection.edu.ru/

YIJIICBOAOPOAOB,
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MMpHUHAAJIC)KAIINUX K
Pa3InYHBIM KJ1IacCaM

14

IIpupoaHbIe HICTOYHUKH
YTIEBOIOPOAOB:
IIPUPOJHBIN ra3 u

MOy THBIEC HEPTSIHBIE
ras3bl, HeTh ¥ MMPOAYKTHI
e€ mepepaboTKu

http://school-collection.edu.ru/

15

IIpupoaHbIe HICTOYHUKH
YIJIEBOJOPOOB:
IIPUPOJHBIN ra3 u

HOITy THBIE HETSHbIE
ras3bl, HeTh ¥ MMPOIAYKTHI
e€ mepepaboTKu

http://school-collection.edu.ru/

16

KoHTponbHas padoTta mo
pazneny «YTJIeBOJIOPOIbD)

17

[IpenenvHbie
OJHOATOMHBIC CHI/IpTBIZ
METAHOJI X DTaHOJI.
Bonopoanasicsizb

Bubnuoteka
LLOK https://myschool.edu.ru/
http://school-collection.edu.ru/

18

MHOroaTroMHbI€ CIIMPTHI:
STUJICHIJIUKOJIb U
TJIMLEPUH

http://school-collection.edu.ru/

19

DeHOo: CTPOCHUE
MOJICKYJIbI, PU3HUECKUE U
XUMUYECKUE CBOWCTBA,
IIPUMEHEHUE

Bubnuoteka
LIOK https://myschool.edu.ru/
http://school-collection.edu.ru/

20

AJLIETUIbI:

http://school-collection.edu.ru/
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dbopmanbaerua u
aneTanbaerun. AneTod

21

OIHOOCHOBHEIC
npeaesbHbIe KapOOHOBBIC
KHCJIOTBI: MypaBbUHAS U
YKCyCHas

http://school-collection.edu.ru/

22

[Tpaktudeckas padora Ne
2. «CpoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI, KaK
MPEICTABUTENN BBICIIUX
KapOOHOBBIX KUCIIOT

http://school-collection.edu.ru/

24

Mpiia KaK COJIM BBICIITUX
KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE AEHCTBHE

http://school-collection.edu.ru/

25

CrnoxHuble 3(hupbl Kak
IIPOU3BOJIHBIC
KapOOHOBBIX KHCJIOT.
[M'uaponu3cioxHbIX3GHUpo
B

http://school-collection.edu.ru/

26

Kupsr: runponus,
IIPUMEHEHUE,
Ouosoruueckas poiib
KUPOB

http://school-collection.edu.ru/

27

VriaeBodsl: COCTAB,
Kiaccuukaus.
Baxxneiinme

Bnbnunoteka
LOK https://myschool.edu.ru/
http://school-collection.edu.ru/
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NpeJICTaBUTEIN: TIFOKO03a,
bpykTo3a, caxapo3a

28

Kpaxwman u nemtonosa
KaK IMPUPOIHbBIE
IMOJIUMEPEI

http://school-collection.edu.ru/

29

KonrponbHas pabora no
paszzneny
«Kucnopoaconepxaiue
OpraHMYecKue
COCIUHEHUS

http://school-collection.edu.ru/

30

AMMHBI: METUJIAMHH U
AHUJINH

Bubnuoteka
LIOK https://myschool.edu.ru/
http://school-collection.edu.ru/

31

AMMHOKHCIOTEI KaK
aM(poTepHbIe
OpraHUYEeCKHE
COCIMHEHHMS, UX
OMOJIOTMYCCKOC 3HAUCHHC.
Ilenrtuabl

http://school-collection.edu.ru/

32

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

http://school-collection.edu.ru/

33

OCHOBHBIE TTOHSTHS
XHMUH
BBICOKOMOJICKYJISIPHBIX
COECIUHEHUN.
[InacTMaccel, Kay4yku,
BOJIOKHA

http://school-collection.edu.ru/

34

[TpomexxyTounas
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aTrecTanus (KOHTPOJIbHAsS
pabora)

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYHEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C.,; AkimmorepHoe obmectBo «M3naTenbcTBo
«IIpocseienue»

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumust Metoaudeckoe nocodue — 0a30BbIid ypOBEHb» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XxuMus B TeCTax, 3aavyax, ynpakHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KonTponabHbie 1
MIPOBEPOYHBIC PaOOTHI K yueOHUKY». — M.: [lpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHas kHura st
yuurtens». Yacte 1 — M.: Ipoda, 2019 roa.

5. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.Brenenckas «Xumus 11 knacc: HacronbHas kHura asis
yuurtens». Yacte 2 — M.: Ipoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OcTtpoymoBa «3agaun 1o XUMHUHU U CIIOCOOBI UX
pemenus» - M.: «/lpoda», 2021ros.

7. B.I'. lenncoBa «Xumus 11 kiacc noypoussle miansl 1o yueOuuky O.C.I'abpuensna,
I'.I".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.

8. M.A.Psa6oBa, V.IO.Hesckas, P.B.JIuako «Tectrsl mo xumun 11 ximaccy, - M.: Dk3aMeH,
2019r.

9.9. O.C.I'abpuensH, WU.I'.octpoymoB « XUMUYECKHM dKCTIEpUMEHT B 1IKoiie 11 kmacey; - M.:
Hpoda. —2019 rox.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azeta « Xumusi» 1 CallT 1uis yuutens «5 uay Ha ypoK XUMHI
http://him.1september.ru Equnas xomnekmus L{OP: [IpenMeTHast KOMIEKIHUS « X UM
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIE SKCIIEPUMEHTBI:
xumust. Koyuteknust Poccuiickoro o01ieo0pa3oBaTesibHOTO opTaja
http://experiment.edu.ru AJIXMUMUK: caiit JL.IO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast omuMImaia mikOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuyeckas XuMHs: SJICKTPOHHBIA YISOHUK JJIsT CPETHEH IIKOITBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JICKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIeK: XUMUS

http://www.chemistry.ru /[uctaniimonHast OJIMMIHAIA 110 XUMHH: TEJICKOMMYHHUKAITMOHHBIH
00pa30BaTeIbHBIN TPOEKT



